Abstract-The critical role of metals in a-face selective alkene functionalizations is exemplified by Diels-Alder reactions, osmylations, hydrogenations, conjugate additions (hydride, organocopper reagents, alkylmagnesium halides) of N-enoyl-bornane-10,2-sultams as well as by protonations, alkylations and aldolizations of "enolates" derived from the same auxiliary. In extension of the magnesium-ene process catalytic intramolecular palladium-ene reactions are presented. Thus, Pd(dba) /PPh3-or Pd(PPh)3-catalyzed stereoselective cyclizations of acetoxy-2,7(8?-dienes gave 1-vinyl-2-methylene-or 1,2-divinyl-substituted cyclopentanes (or cyclohexanes) consistent with a cis-insertion/p-elimination process.
INTRODUCTION
The last years have witnessed enormous progress in the crucial use of metal templates for zface selective functionalizations and cyclizations of alkenes. These two issues shall be also adressed in the following presentation.
T-FACE-SELECTIVE FUNCTIONALIZATIONS OF ALKENES
Thus, carbon-, hydrogen-and oxygen substituents may be introduced at Cp and Ccr of enoyl sultams I by a variety of reactions with high, "metal-dependent" face stereodifferentiation featuring either one of the four depicted topicities (ref. l)(Scheme 1).
Scheme 1
To predict and understand the topology of these additions to enoyl sultams I an X-raydiffraction study of the non-coordinated (E)-crotonoyl sultam I was carried out (ref. 2) . It shows ( in contrast to an acyclic N-acylsulfonamide (ref.
3)) a pyramidal nitrogen as well as anti-disposed SO2-and C-0 groups and s-cis-related C=O/Ca-Cp-bonds which correspsond to conformation A (Schemes 2,7). We thus propose as a general working hypothesis the following topicities for addition reactions to I (Scheme 2).
(1) Disposition of the C-0 and SO2 groups anti (A, C) in the absence but syn (B, I)) in the presence of coordinating metals. The Ir-face differentiation may be attributed to a coordination of the metal surface with the syn-disposed SO2-and C-0 groups followed by H-transfer to the bottom face of conformation -B.
Conjugate hydride additions
In surprising contrast, B,B-disubstituted enoyl sultams underwent efficient 1,4 hydride additions (on treatment with tri-s-butylborohydride) from the opposite a-face (ref. 6 ),(Scheme 6).
-- The Me1 seems to approach the bottom face of enolate 1 7 (opposite to the lone electron pair on the nitrogen) owing to the steric or stereoelectronic bias of the auxiliary which overrides that of the preexisting center Cp. As expected, the topological situation changes on subjecting a-substituted enoyl sultams (such as l4) to the tandem hydride addition/protonation.
H-

This agrees with a reactive conformation
Conjugate additions of Grignard reagents
Most conveniently, simple alkylmagnesium chlorides Protonation of the transient "enolates" 41 followed by crystallization yielded enantiomerically pure a,p-disubstituted carboxyl derivatives 42.
Aldolizations
Chiral "enolates" 44 may be also generated stereoselectively from saturated acyl sultams 42. 
Practical considerations
For practical reasons it is worth mentioning that the sultam auxiliary provides not only a versatile, predictible and strong topological bias to its enoyl-and "enolate" derivatives. Both antipodes are also (1) easily accessible from the inexpensive camphor-10-sulfonyl chlorides (2)readily transformed to their N-acyl derivatives which (3 are stable and (4) determine their stereochemical purity and, last but not least, (6) ---__-
Whereas norbornadiene, norbornene and 1,3-dienes were reported to insert into stoichiometric amounts of allylpalladium complexes, simple olefins (e.g. styrene, cyclohexene, 1,4-cyclohexadiene and 1,5-cyclooctadiene) did not undergo this reaction under similar conditions (ref. 16 ). Nevertheless, we assumed the intramolecular ene process E -+ E to be entropically facilitated and a subsequent irreversible B-elimination E -+ g t o withdraw the ene product E from the equilibrium E f E. 
Scheme 19
Pd ' Thus, Pdo-catalyzed cyclizations of l-acetoxy-2,7-dienes 52 and 2 gave in each case a In summary, we have shown here that catalytic intramolecular palladium-ene reactions are simple to carry out, compatible with various functional groups as well as applicable to 1 , 2 -dialkyl-, trialkyl-and cyclo-alkenyl enophiles thus complementing advantageously the analogous magnesium-ene process. Further extensions and applications of this novel methodology are presently under investigation in our laboratories.
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